The independent work of Heath and Clark (1, 2) and Johnson and Colmer (3, 4, 5) introduced a new concept concerning the mode of action of auxin and auxin-like substances. Their evidence suggested interference with metal ion metabolism of the organisms studied. The concept would seem to be more compelling in light of the fact that the two pairs of workers using entirely different approaches, one the measurement of plant growth induction and the other the inhibition of bacterial respiration, arrived at the same conclusion.
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The argument becomes still more convincing in view of the fact that in one instance the natural auxin indoleacetic acid (IAA) was used and in the other the synthetic auxin-like substance 2,4-dichlorophenoxyacetic acid (2,4-D) was the test compound. Of still further interest are the facts that in both instances a parallel was established between the action of the test substance and known chelating compounds, and, as shown in the latest work of Johnson andl Colmer (5) , that the inhibitions produced by 2,4-D, aureomycin, and achromycin were all abolished by low molar ratios of magnesium to the test agents.
In view of these new findings it seemed advisable to investigate the relationship between struietural specificity and activity of 2,4-D and related compounds to determine whether or not there was a correlation with the magnesium content of the external environment.
MATERIALS AND AIETHODS
The organism used was Azotobacter vinelanidii strain 0. The N-free mineral salts solution of Burk (Wilson and Knight (7)) with 1.0% mannitol was the growth medium. The organisms were grown in 300 ml of medium in a 1,000-ml flask on a rotarytype shaker at 300 C for 16 to 18 hours.
At the end of the growth period the cells were collected by centrifugation at 40 C. The cells were washed and centrifuged once with 10 ml of 0.2 % aqueous KCl solution, pH 6 (6) . Each flask had in the reaction chamber the following materials expressed as final molar concentrations in a total volume of 2.5 ml: cells, 0.5 ml; phosphate buffer pH 6.9 to 7.0, 0.08 M; MgSO4, and the test compounds as indicated. The side arms of the flasks contained 0.1 ml of a 0.1 M solution of mannitol which when tipped gave a final concentration of 0.004 ANI. The center well contained 0.1 ml of 10 % KOH and a fluted filter paper strip. All vessels were made to volume with triple distilled water.
The gas phase was air and the temperature was 31°C. The vessels were allowed to equilibrate for 5 minutes and then the substrate was tipped in from the side arms. Oxygen uptake was measured for 60 minutes. The 2,4-D used was obtained from the Dow Chemical Co. and was labeled "pure." All of the other compouinds were pturchased from the Eastmaln Kodak Co.
RESULTS AND DISCUSSION Table I shows that 2,4-D alone produced complete inhibition of the respiration of A. vinelandii at the concentration of 9.2 x 103 MA. Neither of the single chlorine-bearing compounds was as effective at this concentration as was 2,4-D, but para-chlorophenoxyacetic acid was the more effective of the single chlorine substituted derivatives of phenoxyacetic acid. Although ortho-chlorophenoxyacetic acid produced less inhibition than para-chlorophenoxyacetic acid, it was more toxic than phenoxyacetic acid. This latter compound, without any chlorine in the molecule, was least effective of all compounds tested.
Phenylpropionic acid, which is without the oxygen atom of the phenoxyr compounds but which has the Before the relation of magnesium to the toxicity of the test agents could be determined, the concentration of each compound which would markedly affect the respiration of the organism, without complete inhibition, had to be ascertained. The concentration chosen for use with both the ortho-and para-chlorophenoxyacetic acids was that concentration which in the preliminary experiments was just prior to the concentration which had produced complete inhibition. In the case of phenylpropionic and phenoxyacetic acids, solubility limitations prevented the use of any higher concentration than 2 x 1-2 M.
Tables II to V give the results of the tests on the effect of added magnesium upon the toxicity of the compounds. Protection from the inhibition of respiration produced by phenoxyacetic acid at 2 x 10-2 M was provided by the addition of magnesium at a 1: 1 molar ratio (table II) . With 2 x 10-2 M phenylpropionic acid, the inhibition was prevented by a molar ratio of 2: 1, magnesium to the test compound (table  III) . Ortho-chlorophenoxyacetic acid at 2 x 10-2 A almost completely inhibited oxygen uptake. A molar The fact that the inhibition by 2,4-D (5) couild be prevented by a molar ratio of 1: 1 magnesium to the herbicide and that all of the compounds tested here could also have their toxicity abolished by low molar ratios of magnesium, lends added support to the contention that their mode of action involves the interference with metal ion metabolism. The data presented here also suggest that the inhibition by 2,4-D of the respiration of A. vinelandii is a function of the whole molecule rather than any one part. Of the parts of the molecule that would seem to be the most likely sites for binding of metal ions, in addition to the carboxyl group of the acetic acid moiety, the chlorine atoms seem to be the most significant substituents and the oxygen atom of the phenoxy moiety seems to be the least significant. SUMMARY At a concentration of 9.2 x 103 M only 2,4-D completely inhibited the respiration of Azotobacter A single leaf detached from a flowering Xanthium plant if grafted to a vegetative plant will initiate flowering in the second plant (10). From this and other evidence, the concept that leaf tissue is the source of the flowering stimulus is well established.
Carr (2, 3) debudded plants prior to short day treatment and found the mature leaves of Xanthium to be incapable of supplying stimulus to a vegetative bud that was grafted to the debudded stock immediately following the post-inductive treatment. Debudded plants can, however, serve as a source of stimulus to a subsequently grafted bud if immature leaves are present on the debudded plant at the time of the short day treatment (6) . The role of immature tissue in the flowering reaction is further emphasize(l by evidence that in the absence of young leaves the flowering response of a single receptor bud is correlatedl with the growth activity of that bud at the time of photoinductive treatment (6) .
Mleristematic tissues have been recognized as centers of synthesis for auxin and more recently immature tissues of the seed and stem have been associate(l with "gibberellin-like" substances (8, 9, 11, 12). 1 Received August 27, 1957. 2 The gibberellic acid, sample number 56R3543, used in this study was supplied by the Eli Lilly Company through the courtesy of Dr. Curt Leben.
Auxins stimulate flowering in certain long day plants maintained on conditions of photoperiod very near the threshold of flowering (7). Salisbury (13) has demonstrated a significant increase in the flowering response of a slow growing bud of Xanthium following applications of auxin. Long day conditions in plants requiring such treatment for floral initiation as well as the cold requirement for biennial plants can in many instances be replaced by gibberellin (4) . At least one plant of the long-short day type has been caused to flower by applications of gibberellin (1) . In view of the association of "gibberellin-like" substances with immature tissues the following series of experiments was performed to test for a possible relationship of gibberellin to the previously mentioned promotion of flowering by the young leaf and bud tissues of Xanthium.
The plant material utilized in the experiments reported in this paper was prepared by planting fruit of cocklebur, Xanthium petinsylvanicum, whieh had been collected from the vicinity of Chicago, Illinois. The burs were planted in shallow flats of soil maintained in the UCLA Botany Greenhouse. About four days after emergence, the seedlings were transplanted to 4-inch pots. With the exception of the
